Hypoxia-responsive growth factors upregulate periostin and osteopontin expression via distinct signaling pathways in rat pulmonary arterial smooth muscle cells.
This study tested the hypothesis that expression of the novel adhesion molecule periostin (PN) and osteopontin (OPN) is increased in lung and in isolated pulmonary arterial smooth muscle cells (PASMCs) in response to the stress of hypoxia and explored the signaling pathways involved. Adult male rats were exposed to 10% O2 for 2 wk, and growth-arrested rat PASMCs were incubated under 1% O2 for 24 h. Hypoxia increased PN and OPN mRNA expression in rat lung. In PASMCs, hypoxia increased PN but not OPN expression. The hypoxia-responsive growth factors fibroblast growth factor-1 (FGF-1) and angiotensin II (ANG II) caused dose- and time-dependent increases in PN and OPN expression in PASMCs. FGF-1-induced PN expression was blocked by the FGF-1 receptor antagonist PD-166866 and by inhibitors of phosphatidylinositol 3-kinase (PI3K) (LY-294002, wortmannin), p70S6K (rapamycin), MEK1/2 (U-0126, PD-98059), and p38MAPK (SB-203580) but not of JNK (SP-600125). ANG II-induced PN expression was blocked by the AT(1)-receptor antagonist losartan and by inhibitors of PI3K and MEK1/2. In contrast, FGF-1-induced OPN expression was blocked by inhibitors of JNK or MEK1/2 but not of PI3K, p70S6K, or p38MAPK. Activation of p70S6K and p38MAPK by anisomycin robustly stimulated PN but not OPN expression. This study is the first to demonstrate that growth factor-induced expression of PN in PASMCs is mediated through PI3K/p70S6K, Ras/MEK1/2, and Ras/p38MAPK signaling pathways, whereas the expression of OPN is mediated through Ras/MEK1/2 and Ras/JNK signaling pathways. These differences in signaling suggest that PN and OPN may play different roles in pulmonary vascular remodeling under pathophysiological conditions.